Actions of pentylenetetrazol (PTZ) on CA3 neurons in hippocampal slices of guinea pigs.
The actions of the convulsant drug pentylenetetrazol (PTZ) were studied on CA3 neurons of hippocampal slices (300-400 microns thick). In 9 out of 109 neurons, epileptic reactions were elicited during a single application of PTZ. After repeated applications of PTZ, 53 neurons showed periodic paroxysmal activity. They developed according to the following sequence: (i) Paroxysmal hyperpolarizations, (ii) burst activity, and (iii) typical paroxysmal depolarization shifts (PDS). The rate of occurrence was about 8/min. Paroxysmal hyper- and depolarizations appeared synchronously in pairs of neurons. The developmental sequence occurred in reverse during washing. After the onset of paroxysmal activity, bursts and PDS persisted if PTZ concentration in tissue ranged between about 2 and 10 mmol/l. When this range was exceeded in either direction, epileptic activity was abolished at a calcium concentration of 2.75 mmol/l. Decreasing and increasing the calcium concentration shifted the epileptogenic concentration range to lower and higher levels, respectively. It is concluded that repetition of PTZ application alters membrane properties of neurons and thus leads to paroxysmal events triggered by synaptic processes.